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Scope o£ tiie Invention 

1- • Ink for ink- jet recording purposes, characterized in 
that, in an aqueous ink for ink- jet recording purposes 
wherein water soluble dye, wetting . agent and water are 
the main components there is included at least one type 
of water sol\ible quenching material selected from among 
potassium iodide, potassium bromide, potassium chloride, 
potassiiim thiocyanate, cobalt sulfate, copper sulfate, 
ferrous sulfate, nickel sulfate and nickel oxalate. 
2. Ink for ink- jet recording purposes, according to 

Claim 1, wherein the aforementioned quenching material 
is included in an amount of from 0.1 to 5% by weight in 
the ink for ink- jet recording purposes. 
Detailed Description of the Invention 

This invention concerns aqueous ink for ink- jet 
recording purposes . 

More precisely, the invention concerns improved 
aqueous ink for ink- jet recording purposes with which 
blocking does not occur in the nozzle part of the ink- jet 
printer and which can be used over a long period of time, 
and with which recorded material which has good light 
resistamce can be obtained. 

The basic principles of printing with the known ink- 
jet recording systems are, from the viewpoint of the method 
by which the ink droplets are discharged from the nozzle, of 
the electrostatic induction type, the intermittent discharge 
type with pulse pressure, or the continuous discharge type 
wheife a continuous pressure of a few atmospheres is applied. 
Furthermore, from the viewpoint of the way in which the ink 



droplets are controlled, there are charge bias types, 
electric field bias types, and non-charge types (on-demand 
types) , for example. 

In practice, recording systems which have various 
distinguishing features have been presented and executed 
with various combinations of the aforementioned discharge 
systems and ink droplet controlling systems. However, the 
physical properties (viscosity, surface tension etc.) and 
electrostatic properties, for example, of the ink which are 
appropriate differ according to the system and the form of 
the nozzle which is being used in the system. However, with 
any ink- jet system, the ink must be jetted from - a fine 
nozzle continuously and in a stable manner as uniform ink 
particles . 

Thus, the fundamental problem to be resolved in ink- 
jet printers is the complete prevention of any blockage of 
the nozzle part to ensure the production of ink droplets 
continuously and in a stable manner oyer a long period of 
time. Furthermore, the ability to produce ink particles 
once again in a stable manner after a temporary stoppage is 
also an important point. In this context, the fine nozzle 
becomes blocked by the attachment of any solid fraction 
which is insoluble in the solvent. Furthermore, the 
direction in which the ink is jetted changes when solid 
material becomes attached to part of the nozzle. 

Hence, not only must the viscosity and surface 
tension of the ink composition be appropriate to achieve a 
continuous am.d stable jet of ink particles, but it is also 
necessary to remove completely all of the solid faction 



which is insolxible in the solvent from the ink composition. 
Furthermore/ it is necessary in addition to prevent 
- completely the formation with the passage of time of a solid 
fraction which is insoluble in the solvent. 

Thus, by using ordinary water soluble dyes to color 
a water based ink for ink- jet recording purposes it is 
possible to eliminate, auid prevent the formation of, a solid 
fraction which is insoluble in the solvent. 

However, although the fundamental requirement of the 
ink- jet system that the formation of the aforementioned 
solid fraction which is insol\ible in the solvent should be 
prevented is satisfied easily in systems where water soluble 
dyes are used, this gives rise to a disadvantage in that the 
light resistance of the recorded material is vinsatisf actory . 

When described in more practical terms, the recorded 
printing disappears or becomes difficult to read with the 
passage of time and, in the case of color images in 
particular, a change in color of the image often occurs 
because of the different light resistances of the dyes which 
have been used for color mixing. 

That is to say, the water solxible dyes which have 
been used in conventional aqueous jet ink compositions have 
been liable to have inadequate light resistance and lead to 
nozzle blockage, and they have been limited as a matter of 
course in terms of the types which could be used from the 
viewpoint of the conditions required in a jet ink, such as 
continuous jetting properties, and the type of color and hue 
required when making a recording. 

Thus, one of the inventors has already suggested ink 



composition which contain water soluble ultraviolet 
absorbers for improving the aforementioned weaknesses and 
limitations (Japanese Patent 5S-18151) . However, the demand 
for light resistance in this market continues to become more 
rigorous . 

Furthermore, ink compositions in which soluble 
ionizable salts are added as conductivity imparting agents 
to inks for ink- jet recording purposes in which a ketone 
based organic solvent is the principal solvent and solvent 
soluble dye and a solvent soluble synthetic resin such as 
vinyl chloride copolymer or vinyl acetate copolymer, for 
example, are the main components, are known (Japanese Patent 
Kokai 52-96106). However, in these ink compositions an 
organic ketone based solvent of which the hydrogen bonding 
force is not even moderate is used and so a conductivity 
imparting agent which is not usually required in a water 
based ink composition is essential. Furthermore, in the 
said ink compositions, a light resistance improving effect 
can be anticipated as a result of the compatibility of the 
solvent soluble dye with the synthetic resin, but in those 
cases where the ionizaible component in the said composition 
is an alkali metal or alkaline earth metal salt in 
particular, there is virtually no compatibility with the 
synthetic resin and so virtually no improving effect on the 
light resistance of the dye can be anticipated. 

Moreover, the light resistance of coloring materials 
(ink- jet recording materials in this invention) is 3cnown to 
be intimately affected by various conditions (interactions) 
such as the base material, the presence of other materials 



amd the environmental conditions for example. The problem 
of these light fading systems has still not been researched 
satisfactorily and so it is difficult to establish a 
systematic theoretical system. For example, when describing 
the base material, it is well known that there are specific 
problems with the interaction with the base materials, and 
the good light resistance exhibited by acrylic fiber 
cationic dye colored materials and the poor light resistamce 
of yellow dyed nylon materials are well known. However, 
there are no findings of this sort in connection with ink- 
jet recorded materials. 

The present invention has been realized by the 
inventors as a result of various investigations into* 
materials which improve light resistance by being present 
together with a dye which have been carried out with a view 
to obtaining jet ink compositions which have superior light 
resistance. 

Hence, the aim of the invention is to provide novel 
aqueous inks for ink- jet recording purposes with a view to 
improving the light resistance of the recorded materials and 
preventing the occurrence of the nozzle blockage which has 
been xinavoidable in the past in ink- jet systems, amd 
extending the range of water soluble dyes which can be used 
in the aqueous jet ink composition. 

These aims have been achieved xinexpectedly by means 
of a specified water solxible quenching material. 

That is to say, this invention concerns ink for ink- 
jet recording purposes, characterized in that, in an aqueous 
ink for ink- jet recording purposes wherein water soluble 
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dye, wetting agent cuid water are the main components there 
is included at least one type of water soluble quenching 
material selected from among potassium iodide, potassium 
bromide, potassium chloride, potassium thiocyanate, cobalt 
sulfate, copper sulfate, ferrous sulfate, nickel sulfate and 
nickel oxalate. 

In this invention, at least one type of compoiind 
selected from among pota'ssium iodide, potassixim bromide, 
potassium chloride, potassium thiocyauaate, cobalt sulfate, 
copper sulfate, ferrous sulfate, nickel sulfate and nickel 
oxalate is used for the aforementioned quenching material, 
, which is to say for the substance which deactivates the 
fluorescence of an excited siibstance by interaction [Kagaku 
Jitten (Chemical Dictionary) No. 4, page 769, published by 
Kyoritsu Shuppan K.K.]. 

The use from, among these materials of at least one 
of potassium iodide, potassium bromide, copper sulfate, 
cobalt sulfate cuid potassium thiocyanate is desirable. 

The said quenching material is preferably included 
in the ink compositions in which water soluble dye, wetting 
agent and water are the main components in an amount within 
the range from 0.1 to 5% by weight. 

In those cases where the amoxint of quenching 
material used is too small, the improving effect on the 
light resistance is naturally not obtained. Furthermore, if 
the amount added is too great then the color rendering 
properties are adversely affected amd there is a tendency 
for .nozzle blockage to occur as a result of precipitation, 
and so this is similarly undesirable. 
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On the other hand, ail of the water soluble dyes 
which have good solubility in water can be used for the 
water soltible dyes which are used in an aqueous ink for ink- 
jet recording purposes of this invention. However, the 
effect of the invention is distinguished by having a greater 
additional effect with dyes which have poor light 
resistance . 

Actual examples of the aforementioned water soluble 
dyes include C.I. Direct Blue 23 6, C.I. Direct Blue 203, 
C.I. Direct Blue 202, C.I. Direct Blue 15, C.I. Acid Blue 7, 
C.I. Acid Blue 9, C.I. Direct Blue 199, C.I. Acid Yellow 1, 
C.I. Direct Red 227, C.I. Direct Red 225, C.I. Acid Red 87, 
C-I. Acid Red 92, C.I. Acid Red 52, C.I. Acid Red 94, C.I., 
Acid Red 289 and C.I. Direct Black 51. 

Furthermore, wetting agents which are liquids at 
normal temperature are used in this invention. Actual 
examples of the said wetting agents which can be used 
include polyalcohols, such as diethyleneglycol, triethylene- 
glycol, polyethyleneglycol #300, glycerine and propylene- 
glycol for example, alkyl ethers and acetic acid esters of 
polyalcohols, such as ethyleneglycol monomethyl ether, 
diethyleneglycol monobutyl ether, ethyleneglycol monomethyl 
ether acetate and tripropyleneglycol methyl ether for 
example, hydroxyallcylf ormamides , such as the hydroxyalkyl- 
formamides in which the alkyl group has from 1 to 4 carbon 
atoms for example, and the N-vinyl-2-pyrrolidone oligomers 
prepared by the method disclosed in the specification of 
Japanese Patent Kokai 50-102407. 

These wetting agents can be used individually or in 
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the £orm of mixtures. 

The aforementioned ink for ink- jet recording 
• purposes of this invention is formulated, for example, as 
follows: Water soluble dye 0.1 - 15% by weight, wetting 
agent 5 - 40% by weight, the aforementioned water soluble 
quenching material 0.1 - 5% by weight, remainder water. 

Moreover, as mentioned above, in view of its actual 
use in an ink-jet system, an aqueous ink for ink-jet 
recording purposes of this invention preferably has a 
viscosity of 1.2 - 30 centipoise and an involatile fraction 
within the range up to about 50% by weight. 

Moreover, the pH of the ink can vary over a wide 
range, but appropriate adjustment and use are desirable in 
terms of the pH and the quenching material since 
precipitation can occur. For example, copper sulfate is 
preferably used at pH below 4 or with adjustment of the pH 
to more than 10.5 using ammonia solution. 

Solvents which are solxible in water, such as 
dioxane, acetone, diacetone alcohol, alkyl alcohols which 
have from 1 to 3 carbon atoms, dimethyl formamide, dimethyl- 
sulfoxide and N-methyl-2-pyrrolidone for example, can be 
used individually, or in the form of mixtures of two or more 
types, as required, in an aqueous ink for ink- jet recording 
purposes of this invention. 

Cationic surfactants, such as the soditim alkyl 
sulfate esters for example, anionic surfactants, such as the 
alkylpyridinium sulfates for example, non- ionic surfactamts, 
such as the polyoxy ethylene alkyl ethers for example, and 
amphoteric surfactants, can also be used as surface tension 
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controlling agents, if required* 

Moreover, small amounts of viscosity controlling 
agents such as hydroxypropylcellulose, carboxymethyl- 
cellulose and hydroxyethylcellulose, and fungicides and 
preservatives, such as sodium dehydroacetate, amine salts of 
1, 2-benzisothiazoline-3 -one and 6 -ace toxy-2 , 4 -dimethyl -m- 
dioxane, can be added as required. 

Furthermore, oxygen ad)sorbers, for example, such as 
sodium sulfite and sodium hydrogen sulfite, can also be used 
conjointly. 

The aqueous inks for ink- jet recording purposes of 
this present invention obtained in this way satisfy 
completely the requirements and functions for ink- jet 
systems such as preventing nozzle blockage. Furthermore, 
the light resistance of the recorded material is markedly 
improved. In addition, the selection range is increased in 
that various types of water soluble dye can be used. 

As indicated above, the industrial effect is 
considerable • 

The invention is described in more detail below by 
means of illustrative examples. However, the invention is 
not limited by these examples. 
Bxaa^les 1-13 

The ink raw materials in the proportions indicated 
in Table 1 were stirred and mixed for 0.5 hours and the 
respective raw materials were dissolved in the water. 

Next, the mixtures were pressure filtered through a 
1.2 membrane filter manufactured by the Milipore Co. and 
aqueous jet ink compositions were obtained. These aqueous 
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jet inJc compositions were then used for continuous recording 
in an on-demand type ink- jet printer, and the continuous 
jetting stability was evaluated by means of the recorded 
state and the print quality of the recorded material after 
100 hours. 

Furthermore, in connection with light resistamce, 
the recorded material was irradiated for the prescribed time 
(radiant energy 464 Joules/cm^ .hr) using a xenon fadometer 
[manufactured by the Suga ShikenJci Co.] and then the extent 
of fading as a fraction of the initial value of the optical 
density (100) was compared using a reflection densitometer 
(RD915, manufactured by the Macbeth Co) . The results 
obtained are shown in Table 1. 
Cooparative Sxaa^les 1-4 

Aqueous jet ink compositions were prepared using the 
same procedure as in the exaunples with conventional 
compositions which were thought to have good light 
resistance shown in Table 1. The compositions obtained were 
tested in terms of continuous jetting stability and light 
resistance in the same way as in the examples. 



13 



« 

> • 

" JS 

• a 

u 

a 

1 

>» 
u 




vn 

1 1 - 




1 f t 1 1 i 1 1 1 




< 


1 


0 


CO 


uo 

I 1 - 




1 I 1 I i ! 1 1 1 


1 


X 


1 


o 


CM 


in CO 
-o 1 


00 


1 1 i 1 1 1 1 I 1 


1 


O 


< 


o 




in 
1 - 1 


^ so 


I'^i 1 1 1 1 i I 1 


1 


< 


X 


o 


CO 


- to 

1 1 


in 

OO 


in OO 

1 1 1 o 1 1 1 1 


I 




@ 


0 




in 

1 1 


in 

00 


^* I 1 1 1 t 1 1 


1 


© 


® 


0 


— 


in 

1 1 - 




1 1 1 1 i 1 t lA 1 


1 


o 


1 


o 


o 


LA 

1 1 


£ § 


1 1 1 1 1 in 1 1 i 


1 


o 


1 


o 




1 1 - 


in 00 

"~ 00 


i IT) 1 1 1 1 i 1 t 


1 


o 


I 


o 


00 


1 1 


in 00 


1 1 in t 1 1 1 1 1 


1 


® 


! 


o 




in 

1 1 


in 

^ OO 


1 i i 1 i 1 . 1 1 


1 


® 


® 


0 


;o 


in 

I 1 


in 

" 00 


1 i ! 1 1 1 1 i CNj 


1 


® 


@ 


o 




in 
1 - 1 


in 

— 00 


I 1 1 1 1 1 1 1 


1 


® 


® 


o 




in 
1 - 1 


tn f- 

— 00 


1 1 1 1 1 1 1 i 


I 


® 


@ 


o 


CO 


tn 
1 1 


in 

— 00 


1 1 1 1 « 1 1 1 1. 


1 


® 


@ 


o 


CM 


in CO 


2: §5 


! i 1 t I* 1 1 1 1 


1 


® 


® 


o 




in 

1 1 


in 

— 00 


1 1 ^ 1 1 1 i i I 


1 


® 


@ 


o 




CI. Acid Red 289 
C.I. Acid Red 94 
CI. Acid Blue 9 


• 

G 
u 

• u 

u • 


8" ■ 

m 

C 0 
« « O 

^ O ^ ^ ^ m 

? 0 e»«o-5« 

o*j*i'^<!iT; 
^ ji ^ m m £ * * 

i 1 i s 2 i : 2 S 

' 335a-^o« 
0 00000055 


2 -Hydroxy • 4 -»«thoxy 
b«nsophenona-5- 
■ulfonic acid 


2 houra 


6 houra 


Continuoua 
Jatting Stability 


0 

u 
c 
« 

u m 

9 a 
^ a 

J flC 




into 3 x^X 


■3tnaav 



*i - 

u ^ 
a 0) c 
TJ — o 

c ^ o 
• 

AJ 

m 



14 

As is clear from the aforementioned results shovm in 
Table 1., the jet ink compositions of this invention had good 
continuous jetting stability with no loss at all of jetting 
properties in the ink- jet system,. - auid the light resistance 
of the recorded material was also very good* 
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